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PURPOSE: To avoid penetration of liquid into the 
inside of a valve to eliminate corrosion on contact 
pins or on a coil wire. 

CONSTITUTION: In this fuel injection valve, a 
protective sleeve 50 at least radially completely 
surrounds a valve housing 1 . The protective 
sleeve 50 is formed such that at least a 
prescribed part of the protective sleeve 50 is 
apart from the valve housing 1 to form a chamber 
54. One end part of the protective sleeve 50 is 
lightly connected with a plastic covering body 43, 
while the other end part of the protective sleeve 
50 has a play to the valve housing 1 . 
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♦■NOTICES * 



Japan Patent Office is not responsible for any 
daiiages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Valve housing which is the fiiel injection valve of an electromagnetic-action type used for an internal 
combustion engine's fuel injection equipment, and consists of a ferromagnetic ingredient, electromagnetism - a coil — 
this — electromagnetism -- with the coil frame which encloses a coil partially at least The needle which collaborates 
with a core and this core, and the plastic lining object which encloses said valve housing partially at least. The electric 
connection connector similarly formed from plastics is prepared. In the thing of the format that excitation of a coil is 
perfomied this connection connector - at least two contact pins - belonging -- **** - this contact pin ~ minding ~ 
said electromagnetism - Valve housing (1) is completely enclosed at least by the protectove sleeve (50) by radial. The 
predetermined range of said protectove sleeve (50) is formed at least so that ** (54) may be formed based on spatial 
spacing of this protectove sleeve (50) and valve housing (1), The fuel injection valve of the electromagnetic-action type 
which one edge of said protectove sleeve (50) is densely combined with the plastic lining object (43), and is 
characterized by the other-end section of said protectove sleeve (50) having play to valve housing (1). 
[Claim 2] The fiiel injection valve according to claim 1 in which the aforementioned room (54) formed between valve 
housing (1) and said protectove sleeve (50) is formed in of the web (57) of a large number projected from the wall of 
said protectove sleeve (50) to the radial inside, as a result the aforementioned room (54) has many small paths. 
[Claim 3] The fiiel injection valve according to claim 1 in which it is formed in of the web (57) of a large number by 
which the aforementioned room (54) formed between valve housing (1) and said protectove sleeve (50) has been 
circularly arranged, and was incorporated mutually in and abroad, as a result the aforementioned room (54) has many 
small paths. 

[Claim 4] The fiiel injection valve according to claim 1 by which said protectove sleeve (50) is manufactured from 
plastics, and is being densely fixed to the plastic lining object (43) by ultrasonic welding. 

[Claim 5] The fiiel injection valve according to claim 1 to which the aforementioned room (54) is located in a reverse 
near edge (52) with the plastic lining object (43) of said protectove sleeve (50). 

[Claim 6] The fuel injection valve according to claim 1 in which the volume of the aforementioned room (54) is formed 
more greatly than the "respiratory volume" of the fiiel injection valve in the usual operating-temperature region. 
[Claim 7] The fiiel injection valve given [ to claims 1-6 ] in any 1 term in which the compensation hole (59) which led 
to the peripheral surface of valve housing (1) from the coil room (49) is prepared. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001 J 

[Industrial Application] Valve housing which this invention is a fuel injection valve of an electromagnetic-action type 
used for an intemal combustion engine^s fuel injection equipment, and consists of a ferromagnetic ingredient, 
electromagnetism - a coil - this - electromagnetism - with the coil frame which encloses a coil partially at least The 
needle which collaborates with a core and this core, and the plastic lining object which encloses said valve housing 
partially at least, the electric connection connector similarly formed from plastics prepares — having — **** — this 
connection connector -- at least two contact pins — belonging --**** — this contact pin — minding ~ said 
electromagnetism - it is related with the thing of the format that excitation of a coil is performed. 
[0002] 

[Description of the Prior Art] Many fuel injection valves are abeady well-known. For example, based on the Europe 
patent No. 0348786 specification, the well-known fuel injection valve has the electric connection connector, this 
electrical connector — minding — electromagnetism — electric contact connection of a coil, as a result electromagnetism 
- excitation of a coil is performed. This contact connection itself is performed through a metallic contact pin, this 
contact pin — electromagnetism — it has extended even from the coil to the connection connector of a proper, and is 
fully surrounded by plastics at the time of injection molding of plastics. The plastic lining at the time of injection 
molding encloses valve housing partially at least. 

[0003] association between the plastic lining objects, the contact pins, or valve housing by plastics injection molding - 
a pressure - it is not dense. A very detailed capillary tube gap will be formed of the contraction property of the plastics 
after injection molding, not to mention it, and this capillary tube gap will accomplish the free passage section of a coil 
room and the perimeter of the exterior. 

[0004] the time of operation of an intemal combustion engine or a fuel injection valve - electromagnetism ~ the coil 
room of a coil is heated. Volume compensation with the air which the interior of a valve was heated and expanded, and 
the circumference atmospheric air which encloses a valve is performed. If a valve is cooled from operation standby, 
circumference air will be inhaled by the coil room through the capillary tube gap between a plastic lining object, a 
contact pin, or valve housing. That is, the interior of a valve "breathes." If cooling of an injection valve is performed by 
droplet water or droplet water piles up in a capillary tube gap at the time of cooling, a liquid will be absorbed by 
especially the coil room inside a valve. Consequently, corrosion arises in a contact pin and a coil wire rod, and this 
corrosion has a possibility of causing destruction of a coil wire rod. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering a fuel injection valve by 
which the fuel injection valve of the format stated at the beginning is improved, intake of the liquid inside a valve is 
avoided, and the corrosion of a contact pin or a coil wire rod is eliminated. 
[0006] 

[Means for Solving the Problem] In order to solve this technical problem with the configuration of this invention Valve 
housing is completely enclosed at least by the protectove sleeve by radial. The predetermined range of said protectove 
sleeve is formed at least so that ** may be formed based on spatial spacing of this protectove sleeve and valve housing. 
One edge of said protectove sleeve is densely combined with the plastic lining object, and it was made for the other-end 
section of said protectove sleeve to have play to valve housing. 
[0007] 

[Effect of the Invention] The fuel injection valve by this invention has the following advantages compared with the 
conventional thing. That is, smooth "breathing" of the room in a valve can be performed, without the droplet water or 
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another liquid which piled up being especially conveyed by the coil interior of a room and the contact pin inside a 
valve. For this purpose, without closing the capillary tube gap produced by the case between the plastic lining objects 
aad valve housing which are formed by plastics injection molding, since a strong cheap and protectove sleeve is fixed 
to the peripheral face of a valve, it is advantageous. That is, the liquid which piled up is absorbed between valve 
housing and a protectove sleeve without strong resistance at the time of "breathing*' of a valve, and a liquid does not 
arrive at the interior of a valve in this case. This is secured by the reason the volume formed between a protectove 
sleeve and valve housing is formed more greatly than the "respiratory" compensation volume formed of the 
temperature rise of the air enclosed with the interior of a valve. 

[0008] With the means of a publication, advantageous amelioration of a fuel injection valve according to claim 1 is 
attained [ two or less-claim ]. 

[0009] It is advantageous especially if many small paths are formed in the protectove sleeve. Since this path is formed 
with a small rib, the big internal volume which has a big front face is obtained. Therefore, it is guaranteed that the 
hquid absorbed also in the time of a rocking load or location change keeps away from a capillary tube gap. That is, the 
capillary tube holding power produced based on a small path prevents migration of the absorbed liquid. Although the 
absorbed little liquid evaporates away again after a short time through the fuel injection valve always heated newly, this 
is not a prerequisite for functionalization of a protectove sleeve. 

[0010] When a capillary tube gap is not enough for the non-pressure volume compensation between a coil room and ** 
formed between valve housing and a protectove sleeve, it is advantageous if a compensation hole is prepared in valve 
housing. 
[0011] 

[Example] Below, the example of this invention is explained in detail per drawing. 

[0012] The fiiel injection valve of an electromagnetic-action type which was illustrated to drawin g 1 and which is used 
for an internal combustion engine's fuel injection equipment has the valve housing 1 of the shape of tubing which 
consists of a ferromagnetic ingredient, the inside of this valve housing 1 - the coil frame 2 -- electromagnetism - the 
coil 3 is arranged. The coil frame 2 encloses partially the core 4 prolonged in the said alignment to the valve 
longitudinal direction axis 7 formed in the shape of a stage. This core 4 is formed in the shape of tubing, and fuel 
supply is performed through this core 4. the valve housing 1 ~ electromagnetism - it is a reverse near edge in a coil 3, 
and the nozzle body 6 is partially surrounded in shaft orientations, between the valve housing 1 and nozzle bodies 6 ~ 
liquid - in order to carry out a seal densely, the circular sulcus 10 is formed in the peripheral surface of a nozzle body 
6. The seal ring 1 1 is arranged in this circular sulcus 10. 

[0013] the electromagnetism of a nozzle body 6 between the end face 13 of coil 3 approach, and the inside shoulder 
15 which faces each other and is located in this end face 13 by shaft orientations and which was prepared in the valve 
housing 1, the stopper plate 16 binds tight and is being fixed. This stopper plate 16 works in order to restrict movement 
of the valve needle 21. This valve needle 21 has rushed into the longitudinal direction hole 18 which has been arranged 
in the longitudinal direction hole 17 which has the guide range estabhshed in the nozzle body 6, and by which joggling 
was carried out, and was prepared in the valve housing 1 and by which joggling was carried out. Two guide partitions 
22 formed as a square object are guided through the guide range of the longitudinal direction hole 17 at the valve 
needle 21. However, said guide partition 22 has opened the shaft-orientations passage section for a fuel wide. The valve 
needle 21 had a radial play, has pierced through the through tube 23 prepared in the stopper plate 16, and has projected 
the edge of the downstream equipped with the needle pin 25 of the valve needle 21 from the injection opening 26 
prepared in the nozzle body 6. The bearing surface 28 of a truncated-cone form is formed in the edge of the reverse 
near downstream in said stopper plate 16 of a nozzle body 6. This bearing surface 28 collaborates with the edge which 
works as a valve block part of the valve needle 21, and opens and closes a fiiel injection valve. 

[0014] The other-end section of the valve needle 21 is firmly combined with the tubing-like needle 30, and in this case, 
this needle 30 encloses a part for the attaching part 33 of the valve needle 21 in the range 32 of bearing-surface 28 
approach, and is engaging with a part for this attaching part 33. the electromagnetism of a needle 30 - one edge of a 
return spring 37 touches the step 34 of coil 3 approach. The other-end section of a return spring 37 is supported by the 
tubing-like accommodation sleeve 40. It is press ** carried out of this accommodation sleeve 40 to the through tube 41 
which was prepared in the core 4 and by which joggling was carried out. 

[0015] A core 4 and the valve housing 1 are partially surrounded with the plastic lining object 43 at least in shaft 
orientations, electromagnetism - contact connection is made through the electric connection connector 45, as a result a 
coil 3 is excited. This electric connection connector 45 is fabricated together with the plastic lining object 43. Two 
metallic contact pins 46 belong to the connection connector 45 manufactured from plastics, both the contact pin 46 - 
electromagnetism - it connects with the volume object of a coil 3 directly, the contact pin 46 — the upstream - it is - 
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electromagnetism it has projected from the coil frame 2 which encloses a coil 3, and is fully surrounded by plastics at 
the time of plastics injection molding. The denudation of the contact pin 46 has not been carried out at the pin edge 47. 
That is, since the pin edge 47 is not directly surrounded by plastics, the push-in connection with a part for a 
corresponding connector area (not shown) of it is attained. 

[0016] Association between a plastics part and a metal part is not completely dense. That is, also in a fuel injection 
valve, it is impossible to guarantee perfect seal nature in the range surrounded by plastics at the time of plastics 
injection molding of the contact pin 46 and the range of the edge of said injection opening 26 approach of the plastic 
lining object 43 covered by the valve housing 1. A very detailed capillary tube gap will be formed between the metal 
part 46, for example, a contact pin, not to mention it, and the plastic lining object 43. At the time of a heat operation, 
especially this effectiveness is amplified further. It is because an ingredient gap is made to arise based on the 
coefficient-of-thermal-expansion difference of plastics and a metal, the time of operation of an internal combustion 
engine or a fuel injection valve — especially ~ an intemal combustion engine — being based - moreover, 
electromagnetism - heating of a coil 3 electromagnetism - a temperature rise is made to arise in the range of a coil 3 
and the connection connector 45 This temperature rise promotes formation of a capillary tube gap too. Since a direct 
free passage is made to arise based on formation of a very detailed capillary tube gap between the air enclosed between 
the cqri frame 2 and the valve housing 1, and the circumference atmospheric air which exists in the exterior of a fuel 
injection valve, there is a possibility that a fuel injection valve may carry out the so-called "breathing." 
[0017] the time of the temperature rise at the time of operation of a fuel injection valve - electromagnetism - since 
internal pressure is decompressed through a capillary tube gap by the method of outside based on the cubical expansion 
of air by which coil 3 **** enclosure was carried out, a pressure balance is maintained. In the time of cooling, pressure 
compensation is performed in a reverse direction. If especially the intemal combustion engine is remarkably exposed to 
the risk of droplet water, the risk of an inflow of the liquid inside a fuel injection valve will become very large. Since 
only pure water is not necessarily sucked in by the capillary tube gap and another particle (for example, salt) is also 
taken, the corrosion in the coil room 49 will be promoted fbrther, therefore the destructive risk of a coil wire rod is not 
eliminated. 

[0018] According to this invention, this problem is solved by the protectove sleeve 50 which works as a droplet water 
guard. This protectove sleeve 50 encloses the fuel injection valve completely by radial partially at least on the 
periphery at shaft orientations, for example, the upper limit section of connection connector 45 approach of the 
protectove sleeve 50 of the shape of tubing manufactured from plastics ~ an ingredient — it fixes to the plastic lining 
object 43 densely by ultrasonic welding connectively that is, - having - ****-- it - receiving - the lower limit section 
of injection opening 26 approach of a protectove sleeve 50 — the valve housing 1 — playing - inserting in — it 
surrounds. By this, the "respiratory air" of an injection valve flows into the armular gap formed between the valve 
housing 1 and a protectove sleeve 50 through the capillary tube gap between the metallic valve housing 1 and the 
plastic lining object 43, respectively. Besides plastics, another ingredient, for example, a metal, can be used for a 
protectove sleeve 50. It is the edge 52 of injection opening 26 approach, and a protectove sleeve 50 is similar to a 
profile outside the valve housing 1, and joggling of it is carried out and it is formed. Although the step 53 of the outside 
lower part of a protectove sleeve 50 encloses the valve housing 1, it is surrounded with predetermined spacing. ** 54 
formed between a protectove sleeve 50 and the valve housing 1 holds the liquid absorbed by "breathing" between a 
protectove sleeve 50 and the valve housing 1, and it works in order to hold. 

[0019] The aforementioned room 54 is divided into many small paths or capillary tubes. These paths or capillary tubes 
are formed with the rib 57 which rushed into the radial inside from the wall of a protectove sleeve 50. In this case, one 
path between which it is placed by two ribs 57 each is restricted. The configuration of a rib 57 is shown in drawing 2 as 
a sectional view of the fuel injection valve equipped with the protectove sleeve 50. The volume of the path formed 
between each rib 57 is far formed greatly from the "respiratory volume" produced over an intemal combustion engine 
or the operating-temperature region of a fuel injection valve. It is guaranteed that the absorbed liquid does not flow into 
the interior of a fuel injection valve by this. The labyrinth of many small paths formed with the rib 57, not to mention 
it, prevents that the liquid absorbed based on capillary tube holding power at the time of a rocking load or location 
change advances even into the coil room 49 by which the amount of interior of a fuel proposal was carried out [ the 
seal ]. 

[0020] When a capillary tube gap is not enough for the non-pressure volume compensation between a coil room and ** 
54 formed between the valve housing 1 and a protectove sleeve 50, it is advantageous to form the compensation hole 
59 which led to the peripheral surface of the valve housing 1 from the coil room 49 in the range covered by the 
protectove sleeve 50. 

[0021] Another example for forming in drawing 3 the labyrinth which has many paths established in the protectove 
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sleeve 50 is shown. The rib 57 is not arranged so that it may extend in radial, and it is arranged so that it may extend 
along a circular orbit. Also according to another example (not shown), said function can be correctly filled to the pan 
w^hich has the arrangement format that said paths differ variously. 

[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 

TECHNICAL FIELD 

[Industrial Application] valve housing which this invention is a fuel injection valve of an electromagnetic-action type 
used for an internal combustion engine's fiiel injection equipment, and consists of a ferromagnetic ingredient, and 
electromagnetism -- a coil - this — electromagnetism - the electric connection connector formed from plastics as well 
as the needle which collaborates with the coil frame which encloses a coil partially at least, a core, and this core, and 
the plastic lining object which encloses said valve housing partially at least is prepared, this connection connector - at 
least two contact pins -- belonging -- **** -- this contact pin - minding said electromagnetism -- it is related with the 
thing of the format that excitation of a coil is performed. 
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PRIOR ART 

[Description of the Prior Art] Many fiiel injection valves are aheady well-known. For example, based on the Europe 
patent'No. 0348786 specification, the well-known fuel injection valve has the electric connection connector, this 
electrical connector ~ minding - electromagnetism — electric contact connection of a coil, as a result electromagnetism 
~ excitation of a coil is performed. This contact connection itself is performed through a metallic contact pin. this 
contact pin - electromagnetism - it has extended even from the coil to the connection connector of a proper, and is 
fully surrounded by plastics at the time of injection molding of plastics. The plastic lining at the time of injection 
molding encloses valve housing partially at least. 

[0003] association between the plastic lining objects, the contact pins, or valve housing by plastics injection molding - 
a pressure - it is not dense. A very detailed capillary tube gap will be formed of the contraction property of the plastics 
after injection molding, not to mention it, and this capillary tube gap will accomplish the free passage section of a coil 
room and the perimeter of the exterior. 

[0004] the time of operation of an internal combustion engine or a fuel injection valve - electromagnetism — the coil 
room of a coil is heated. Volume compensation with the air which the interior of a valve was heated and expanded, and 
the circumference atmospheric air which encloses a valve is performed. If a valve is cooled from operation standby, 
circumference air will be inhaled by the coil room through the capillary tube gap between a plastic lining object, a 
contact pin, or valve housing. That is, the interior of a valve "breathes." If cooling of an injection valve is performed by 
droplet water or droplet water piles up in a capillary tube gap at the time of cooling, a liquid will be absorbed by 
especially the coil room inside a valve. Consequently, corrosion arises in a contact pin and a coil wire rod, and this 
corrosion has a possibility of causing destruction of a coil wire rod. 

[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The fiiel injection valve by this invention has the following advantages compared with the 
conventional thing. That is, smooth "breathing" of the room in a valve can be performed, without the droplet water or 
another hquid which piled up being especially conveyed by the coil interior of a room and the contact pin inside a 
valve. Por this purpose, without closing the capillary tube gap produced by the case between the plastic lining objects 
and valve housing which are formed by plastics injection molding, since a strong cheap and protectove sleeve is fixed 
to the peripheral face of a valve, it is advantageous. That is, the liquid which piled up is absorbed between valve 
housing and a protectove sleeve without strong resistance at the time of "breathing" of a valve, and a liquid does not 
arrive at the interior of a valve in this case. This is secured by the reason the volume formed between a protectove 
sleeve and valve housing is formed more greatly than the "respiratory" compensation volume formed of the 
temperature rise of the air enclosed with the interior of a valve. 

[0008] With the means of a publication, advantageous amelioration of a fuel injection valve according to claim 1 is 
attained [ two or less-claim ]. 

[0009] It is advantageous especially if many small paths are formed in the protectove sleeve. Since this path is formed 
with a small rib, the big internal volume which has a big front face is obtained. Therefore, it is guaranteed that the 
liquid absorbed also in the time of a rocking load or location change keeps away from a capillary tube gap. That is, the 
capillary tube holding power produced based on a small path prevents migration of the absorbed liquid. Although the 
absorbed little liquid evaporates away again after a short time through the fuel injection valve always heated newly, this 
is not a prerequisite for functionalization of a protectove sleeve. 

[0010] When a capillary tube gap is not enough for the non-pressure volume compensation between a coil room and ** 
formed between valve housing and a protectove sleeve, it is advantageous if a compensation hole is prepared in valve 
housing. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering a fuel injection valve by 
which'the fuel injection valve of the format stated at the beginning is improved, intake of the liquid inside a valve is 
avoided, and the corrosion of a contact pin or a coil wire rod is eliminated. 
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MEANS 



[Means for Solving the Problem] In order to solve this technical problem with the configuration of this invention Valve 
housing is completely enclosed at least by the protectove sleeve by radial. The predetermined range of said protectove 
sleeve is formed at least so that ** may be formed based on spatial spacing of this protectove sleeve and valve housing. 
One edge of said protectove sleeve is densely combined with the plastic lining object, and it was made for the other-end 
sectidn of said protectove sleeve to have play to valve housing. 
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EXAMPLE 



[Example] Below, the example of this invention is explained in detail per drawing. 

[0012] The fuel injection valve of an electromagnetic-action type which was illustrated to drawing 1 and which is used 
for an internal combustion engine's fuel injection equipment has the valve housing 1 of the shape of tubing which 
consists of a ferromagnetic ingredient, the inside of this valve housing 1 - the coil frame 2 - electromagnetism - the 
coil 3 is arranged. The coil frame 2 encloses partially the core 4 prolonged in the said alignment to the valve 
longitudinal direction axis 7 formed in the shape of a stage. This core 4 is formed in the shape of tubing, and fuel 
supply is performed through this core 4. the valve housing 1 - electromagnetism - it is a reverse near edge in a coil 3, 
and the nozzle body 6 is partially surrounded in shaft orientations, between the valve housing 1 and nozzle bodies 6 - 
liquid ~ in order to carry out a seal densely, the circular sulcus 10 is formed in the peripheral surface of a nozzle body 
6. The seal ring 1 1 is arranged in this circular sulcus 10. 

[0013] the electromagnetism of a nozzle body 6 between the end face 13 of coil 3 approach, and the inside shoulder 
15 which faces each other and is located in this end face 13 by shaft orientations and which was prepared in the valve 
housing 1, the stopper plate 16 binds tight and is being fixed. This stopper plate 16 works in order to restrict movement 
of the valve needle 21. This valve needle 21 has rushed into the longitudinal direction hole 18 which has been arranged 
in the longitudinal direction hole 17 which has the guide range established in the nozzle body 6, and by which joggling 
was carried out, and was prepared in the valve housing 1 and by which joggling was carried out. Two guide partitions 
22 formed as a square object are guided through the guide range of the longitudinal direction hole 17 at the valve 
needle 21. However, said guide partition 22 has opened the shaft-orientations passage section for a fuel wide. The valve 
needle 21 had a radial play, has pierced through the through tube 23 prepared in the stopper plate 16, and has projected 
the edge of the downstream equipped with the needle pin 25 of the valve needle 21 from the injection opening 26 
prepared in the nozzle body 6. The bearing surface 28 of a truncated-cone form is formed in the edge of the reverse 
near downstream in said stopper plate 16 of a nozzle body 6. This bearing surface 28 collaborates with the edge which 
works as a valve block part of the valve needle 21, and opens and closes a fuel injection valve. 

[0014] The other-end section of the valve needle 21 is firmly combined with the tubing-like needle 30, and in this case, 
this needle 30 encloses a part for the attaching part 33 of the valve needle 21 in the range 32 of bearing-surface 28 
approach, and is engaging with a part for this attaching part 33. the electromagnetism of a needle 30 ~ one edge of a 
return spring 37 touches the step 34 of coil 3 approach. The other-end section of a return spring 37 is supported by the 
tubing-like accommodation sleeve 40. It is press ** carried out of this accommodation sleeve 40 to the tlurough tube 41 
which was prepared in the core 4 and by which joggling was carried out. 

[0015] A core 4 and the valve housing 1 are partially surrounded with the plastic lining object 43 at least in shaft 
orientations, electromagnetism - contact connection is made through the electric connection connector 45, as a result a 
coil 3 is excited. This electric connection connector 45 is fabricated together with the plastic lining object 43. Two 
metallic contact pins 46 belong to the connection connector 45 manufactured from plastics, both the contact pin 46 - 
electromagnetism — it connects with the volume object of a coil 3 directly, the contact pin 46 ~ the upstream - it is — 
electromagnetism ~ it has projected from the coil frame 2 which encloses a coil 3, and is frilly surrounded by plastics at 
the time of plastics injection molding. The denudation of the contact pin 46 has not been carried out at the pin edge 47. 
That is, since the pin edge 47 is not directly surrounded by plastics, the push-in connection with a part for a 
corresponding connector area (not shown) of it is attained. 

[0016] Association between a plastics part and a metal part is not completely dense. That is, also in a fuel injection 
valve, it is impossible to guarantee perfect seal nature in the range surrounded by plastics at the time of plastics 
injection molding of the contact pin 46 and the range of the edge of said injection opening 26 approach of the plastic 
lining object 43 covered by the valve housing 1. A very detailed capillary tube gap will be formed between the metal 
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part 46, for example, a contact pin, not to mention it, and the plastic lining object 43. At the time of a heat operation, 
especially this effectiveness is amplified further. It is because an ingredient gap is made to arise based on the 
cpefficient-of-thermal-expansion difference of plastics and a metal, the time of operation of an internal combustion 
engine or a fuel injection valve — especially — an internal combustion engine — being based — moreover, 
electromagnetism - heating of a coil 3 - electromagnetism - a temperature rise is made to arise in the range of a coil 3 
and the connection connector 45 This temperature rise promotes formation of a capillary tube gap too. Since a direct 
free passage is made to arise based on formation of a very detailed capillary tube gap between the air enclosed between 
the coil frame 2 and the valve housing 1, and the circumference atmospheric air which exists in the exterior of a fuel 
injection valve, there is a possibility that a fuel injection valve may carry out the so-called "breathing." 
[0017] the time of the temperature rise at the time of operation of a fuel injection valve - electromagnetism - since 
internal pressure is decompressed through a capillary tube gap by the method of outside based on the cubical expansion 
of air by which coil 3 **** enclosure was carried out, a pressure balance is maintained. In the time of cooling, pressure 
compensation is performed in a reverse direction. If especially the internal combustion engine is remarkably exposed to 
the risk of droplet water, the risk of an inflow of the liquid inside a fuel injection valve will become very large. Since 
only pure water is not necessarily sucked in by the capillary tube gap and another particle (for example, salt) is also 
taken^ihe corrosion in the coil room 49 will be promoted further, therefore the destructive risk of a coil wire rod is not 
eliminated. 

[0018] According to this invention, this problem is solved by the protectove sleeve 50 which works as a droplet water 
guard. This protectove sleeve 50 encloses the fuel injection valve completely by radial partially at least on the 
periphery at shaft orientations, for example, the upper limit section of connection connector 45 approach of the 
protectove sleeve 50 of the shape of tubing manufactured from plastics ~ an ingredient - it fixes to the plastic lining 
object 43 densely by ultrasonic welding connectively that is, — having — **** — it - receiving - the lower limit section 
of injection opening 26 approach of a protectove sleeve 50 ~ the valve housing 1 -- playing ~ inserting in - it 
surrounds. By this, the "respiratory air" of an injection valve flows into the annular gap formed between the valve 
housing 1 and a protectove sleeve 50 through the capillary tube gap between the metallic valve housing 1 and the 
plastic lining object 43, respectively. Besides plastics, another ingredient, for example, a metal, can be used for a 
protectove sleeve 50. It is the edge 52 of injection opening 26 approach, and a protectove sleeve 50 is similar to a 
profile outside the valve housing 1, and joggling of it is carried out and it is formed. Although the step 53 of the outside 
lower part of a protectove sleeve 50 encloses the valve housing 1, it is surrounded with predetermined spacing. ** 54 
formed between a protectove sleeve 50 and the valve housing 1 holds the liquid absorbed by "breathing" between a 
protectove sleeve 50 and the valve housing 1, and it works in order to hold. 

[0019] The aforementioned room 54 is divided into many small paths or capillary tubes. These paths or capillary tubes 
are formed with the rib 57 which rushed into the radial inside from the wall of a protectove sleeve 50. In this case, one 
path between which it is placed by two ribs 57 each is restricted. The configuration of a rib 57 is shown in drawing 2 as 
a sectional view of the fuel injection valve equipped with the protectove sleeve 50. The volume of the path formed 
between each rib 57 is far formed greatly from the "respiratory volume" produced over an internal combustion engine 
or the operating-temperature region of a fuel injection valve. It is guaranteed that the absorbed liquid does not flow into 
the interior of a fuel injecfion valve by this. The labyrinth of many small paths formed with the rib 57, not to mention 
it, prevents that the liquid absorbed based on capillary tube holding power at the time of a rocking load or location 
change advances even into the coil room 49 by which the amount of interior of a fuel proposal was carried out [ the 
seal ]. 

[0020] When a capillary tube gap is not enough for the non-pressure volume compensation between a coil room and ** 
54 formed between the valve housing 1 and a protectove sleeve 50, it is advantageous to form the compensation hole 
59 which led to the peripheral surface of the valve housmg 1 from the coil room 49 in the range covered by the 
protectove sleeve 50. 

[0021] Another example for forming in drawing 3 the labyrinth which has many paths established in the protectove 
sleeve 50 is shown. The rib 57 is not arranged so that it may extend in radial, and it is arranged so that it may extend 
along a circular orbit. Also according to another example (not shown), said function can be correctly filled to the pan 
which has the arrangement format that said paths differ variously. 
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Notices* 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the sectional view of a fuel injection valve. 

[Drawing 2] It is the sectional view which met the II-II line of the fuel injection valve shown in drawing 1 . 
[Draw ing 3] It is the sectional view showing another example of the path formation in a protectove sleeve. 
[Description of Notations] 

1 Valve Housing 2 Coil Frame 3 Electromagnetism -- Coil — 4 Core Six nozzle bodies 7 Valve longitudinal direction 
axis, 10 Circular sulcus 1 1 Seal ring 13 End face, 15 Inside shoulder 16 Stopper plate 17 Longitudinal direction hole, 
18 Longitudinal direction opening 21 Valve needle 22 Guide partition, 23 Penetration opening 25 Needle pin 26 
Injection opening, 28 A bearing surface, 30 Needle 32 Range 33 A part for an attaching part, 34 A step, 37 Return 
spring 40 Accommodation sleeve, 41 A through tube, 43 Plastic lining object 45 Connection connector, 46 contact pin 
47 Pin edge 49 coil room 50 protectove sleeves 52 Edge 53 Step 54 Room 57 Rib 59 Compensation hole 
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